Introduction
symptoms in patients with spontaneous cervical artery dissection.
Symptoms
Initial Subsequent
Spontaneous cervical artery dissection is an increasingly diagnosed cause of cerebral ischaemia, espeHead/neck pain 10 (42%) cially in young patients. 1 Intramural haematoma due Horner's syndrome 2 (8%) TIA/amaurosis fugax 4 (17%) to the dissection induces luminal narrowing which Minor stroke 3 (13%) 4 (17%) may lead to occlusion. Early diagnosis is of importance Major stroke 5 (21%) 4 (17%) as anticoagulation is recommended by many authors in order to prevent embolisation from, or thrombosis of, the internal carotid artery (ICA). 2, 3 Conventional angiography, MR imaging (MRI) or MR angiography were identified with possible cervical artery dissection.
For various reasons 13 did not have a verifying in-(MRA) are commonly used for diagnosis. In recent years, duplex scanning has emerged as an alternative. 4 vestigation performed and were excluded from further analyses. Seven of these had tapering occlusion of the The aim of the present study was to report our experience with duplex in patients with spontaneous ICA, three had reduced flow velocity and a homogenous echolucent lesion in the ICA and three had ICA or vertebral artery (VA) dissections.
staccato flow along the ICA. In the last three the flow normalised during follow-up. The remaining 24 patients with 20 ICA and four VA dissections had the Patients and Methods diagnosis verified by angiography in five and MRA/ MRI in 19 cases. There were 13 males and 11 females From January 1995 to December 1999, of around 4700 with a median age of 48 years (range 25-68). Five cervical artery duplex scans performed 37 patients patients had hypertension, three had preceding trivial trauma and three had diabetes mellitus. The dominating symptom at presentation and subsequent Conventional selective digital subtraction angiography was performed by the femoral route. All patients who underwent MRI were investigated with conventional images (axial T1-and T2 weighted images). Seven cases were further investigated with phase contrast MRA, 11 with inflow MRA and one with gadolinium enhanced MRA.The presence of one of the following findings was used for diagnosis of cervical artery dissection: (a) demonstration of a long segment, occlusion without atherosclerotic changes on conventional or MR angiograms, (b) intramural haemecholucent lesion in the ICA while in two B-mode was atoma visualised by MRI.
inconclusive. In all five angiography (1 conventional, There were no strict guidelines for duplex sur-4 MRA) demonstrated smooth moderate narrowing of veillance, but those without ICA occlusion were the distal extracranial ICA. usually followed at 3-month intervals while patients High grade localised ICA stenosis was detected with ICA occlusion or those with complete resolution only in two patients with PSV >300 cm/s. PSV was were not followed.
normalized in one patient after 3 months and B-mode images demonstrated resolution of a homogenous echolucent lesion. In the other patient, high PSV, detected Results at the proximal part of a tapered stenosis, did not normalize during 5-year follow-up. Four different flow patterns were observed in the patients with verified ICA dissection: (a) absence of None of the patients in this study had signs of extracranial ICA redundancy (loop, kinks or coils) or flow, (b) high resistance obstructive flow with severely diminished systolic and absent or low diastolic flow aneurysm formation. During the study period, three patients with clinical suspicion of ICA dissection and (staccato flow), (c) diminished peak systolic velocity (PSV) with at least 50% reduction compared to the normal duplex scan findings underwent conventional or MRA which demonstrated normal findings in two contralateral side, (d) increased ICA PSV above 140 cm/s. and ICA dissection with string sign in one patient. Duplex scanning was performed at 3 months inIn three patients, no flow signals were obtained from the ICA and angiography or MRA verified a tervals during follow-up in 16 patients with ICA dissection. Spontaneous complete resolution was tapering occlusion. In all three the B-mode image was inconclusive. Staccato flow along the entire course of observed in 11 patients during a median interval of 6 months (five out of 10 with staccato flow, all five with the extracranial ICA was found in ten patients (Fig.  1) . B-mode images were inconclusive in four , two had diminished flow and one out of two with stenosis). In four patients partial recanalisation was shown prior a double lumen in the ICA visualised while in four a homogenous echolucent lesion was found (Fig. 2) . to complete recanalisation.
In four patients with VA dissection, duplex scanning During the study period a staccato flow pattern along the entire course of the extracranial ICA was observed demonstrated staccato flow in three and reversed lowamplitude pulsatile flow in one. There were no other in only four patients without verified dissection. Three of these normalised during follow up while one had signs of pathological changes in the carotid or subclavian arteries. Follow-up with duplex scanning was Moya-moya disease.
In five patients diminished flow velocity was de-available only in one patient in whom recanalisation was demonstrated after 6 months. tected in the ICA. Three of these had a homogenous findings of tapered narrowing of the ICA (string sign), flamed shape occlusion or aneurysmal dilatation are indicative of dissection but are nonspecific. Pathognomonic findings such as the visualisation of a double lumen or an intimal flap are rarely noticed during angiography. 9 Conventional angiography is invasive with rare but potentially serious complications. As spontaneous ICA dissection is not a stable condition, serial evaluations of the temporal profile can be needed and angiography can not be recommended for followup due to its invasive nature. During recent years, alternative noninvasive diagnostic modalities such as duplex scanning , MRI or MR angiography have been suggested for initial diagnosis and follow-up of ICA dissections. 4, 10, 11 Duplex scanning has been increasingly used in the assessment of patients with suspected ICA dissection. It has the ability to provide not only direct visualisation of the pathological findings related to ICA dissection but also to give haemodynamic information. The accuracy of duplex scanning in the diagnosis of ICA dissections has been evaluated only in few reports. Steinke et al. 12 evaluated the duplex findings in 48 patients with angiographically confirmed spontaneous ICA dissections. Initial duplex scan findings were abnormal in all patients. High resistance flow pattern was observed in 68% of the patients. Sturzenegger et al. 13 analysed the value of ultrasound in the diagnosis of 43 consecutive patients with spontaneous ICA dissection and showed a high accuracy in detecting dissections causing ICA occlusion or high grade stenosis. However, the diagnostic sensitivity of duplex scanning 1 It is interesting to note that was observed in 15% of patients with ICA dissection. no cases were diagnosed before 1987, reflecting an This probably is an underestimation of the frequency increased awareness of this disorder. 1 It has been as most did not have confirmatory angiography or estimated that spontaneous ICA dissection causes 2% MR. Staccato flow pattern along the ICA was observed of all first strokes and 10% of those below the age of in 50% of patients with ICA dissection. This flow 40 years. 5, 6 Many factors have been noted to coincide pattern was also found in three patients with probable with spontaneous ICA dissections, but no single factor dissection but only in one patient who definitely did seems to be primarily responsible. 7 not have a dissection. The detection of staccato flow Angiography has been the preferred method for evaluating spontaneous ICA dissection. 8 Angiographic along the entire course of extracranial ICA strongly indicates the presence of dissection. However, the modalities. Patients with clinical suspicion of cervical artery dissection, having inconclusive or normal dudocumentation of a patent ICA with staccato flow may plex scan findings should be further investigated by also be encountered in patients with intracranial ICA conventional angiography or MRA/MRI. occlusion for other reasons such as moya-moya disease. 15 High resistance flow (pulsatile flow with low diastolic amplitude), which might be seen in patients with increased intra-cranial pressure or embolic dis
